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Perform a dense stereo matching
Rectify a stereo pair
Handle an image
Reconstruct from a depth map
Expert
Hurry user
Library
’Actor’
Python Interpreter
’Actor’
Images Viewer
’Actor’
Vrml Viewer
Handle a stereo pair
Hacker
Filter an image
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:Library
newDenseMatch()
setCostsFiltering(type, number)
disparity map
match(dm)
setMatchingCost(measure, window size)
setOptimizationMethod(newDynamicProgramming())
Refine the definiton
of the stereo dense
correspondence
DenseMatch instance dm
¦gis8VceX 1 ) ,QX,3VX,_pf&X6grdDsDcodtW´d8ububhf&gxdabX:v¯aehndkub@X,f&gi¨+fvX,_pubXu§abX,cbX,hYWYdtaefoSVgr_Vs+¥
"     j¸  ¼ & , t m ¼ ^½ ¸ 6!8  .6$   ¹ Yt ¼ Q ">°@Xcba
/F, ¸ 8 ¼ ( ½ ¸ n & ½ &  ¸  ¸ ,,8
l ">°+X,c§a):dt_3aou%abh@XcbhDceW abSpX}ZD ceX,fhD_pu§abcepf&abgrhD_
cehDW abSVXvVXaeSnWYdDndt_pv\abSVX6fdtWYX,ced8u
pdtcodtWYXabXcou,¥:dt_3aeuabhYQgrubpdtrg 0X³abSVX
Z8¾QgiX,¢¥
 ¸  ¼ & ½ $ :$ ¼ & D ¾vXaeS±WYdDgxuTd.dtgrrdD­ViX8qf&hD_p_VX,f&abX,v¯abhkabSpXf,dtWYXcodDu¤pdDcedDWkXabX,ceudt_pvceX,fl
aeg¶¨@fdaegih8_WndtabcegrfX,u,¥
/ D ¸ :  V. &  ¸Q¸   vX_pubX
ZD¾ceX,fhD_pu§abcepf&abgrhD_jgxus8X_VX,cedtabX,vF¥
' $ &  8 ¸ ,n: ¸'& $ ¼ 
)D¥RTSVX}X°X,f&VabX,u²abSpX}Vcehf&X,ueu>­Q£YsDgrQgi_VsdDuC+dtcodtWYX&aeXcou>ht=abSpX³fhDWYWndt_pvkaeSVX6vX,abSjWYdDjdt_+v
abSVX
f,dtWYXcodpdtcodtWYX&aeXcou¥
7&8%@97;:
 
	 )2+
3D reconstruction
¦gis8VceX
)CZD¾ceX,fhD_pu§abcepfaegih8_jhDaeSVX /X,cb8w} d8f&XcehDW aeSVX
vgxu§pdDcbgia{£nWndtF¥
¥RTSVX
ub£Qu§abX,W´sDX,_VXcodaeX,uTdt_+vu§abh8cbX:uTdkZ8¾¨prXD¥
ZV¥RTSVXpubXcQgxu§pdDig 0X:u¤abSVX
Z8 sDX,_VXcodaeX,vn¨+iX8¥
¸ "8 &¼ ( ¼ ; ¹  & ½ 6 , $ V:$ ¼ & = $1
  d }u²abSVX6pubX6fd8u§X<>{SpdD_pvrX}d
u§abX,cbX,h
pdtgrc?oqDabSVX6X&°VceX,ueu§grhD_ndt_+vYabSVX6Spdt_+vigr_Vs
hD©abSVX6Wndabcegxf&X,u
W\pu§a¯­@XNvhD_VX±gr_ d¡ubgrWkgrxdtcY¢d.£ abSpdD_BaeSVXhD_VX:unvX&¨+_VX,vÂ­Q£B|Ndtabxdt­ÂhDcYabSpX}VWYXcegrf,dt
yC£3abSVh8_ÀFgr­VcedDcb£8¥
td RTSVXceX,ubV¶aouTWnd.£¯­+X
u§abh8cbX:v¯gr_dQceWY©hDceWndadt_pv­@XcbX:dDvVdD­ViX³­Q£dceXXQcbWY©QgiX,¢¤X,c,¥
      	 
   	
"  "     & D:$ ¼ &  ( $  ¹
ln]`WndtsDX±h8cbWndta)RTSVXNubht¬a{¢TdtceXu§£u§abX,W ubVV@hDcbaeuYaeSVXNgrWYdDsDX±hD­Vz{X,fajvVX&¨p_VX:vgi_aeSVXNyC]{À
yC£3aeSVhD_ ]`Wndts8gi_psÀgi­pcedDcb£ %igr­Vcodtce£D¥ ]µajubVV@hDcbaeu¯d8uY¢¤X,ihDceWYdtan¨prX,u¯ubpfoS abSVXNy²y²|«q
y @| hDc8y " @ hDceWndaou¥
lny>dtcodtWYX&aeXcouhDceWnda)nf,f&hDcovgr_Vs±abhabSVXjabSVX,giciX,DX,²ht}fhDWYVrX&°gia{£DqabSVXpdtcodtWYXabXcouhDd
WYX&abSphQvWnd.£¯X,g¶aeSVXc­@Xgr_pu{aodt_pfX,uThDdYu§@X,fg¶¨@ff&xdDueuThDcT­+X,ih8_Vskabhn­pd8u§gxf6a{£Q+X:u¥
l "Ccecbh8c©Spdt_pvVigr_Vsgr_³abSVXCWYXabSVhvVudtcesDVWYX_3aFfdDi)FRTSVX²ub£u{aeXW)u§grsD_pdDru@aeSVXCX,cbcehDcou=gi_³aeSVXCgr_VVa
hDceWndaeu}hDc}a{£3@XD¥6RTSVX
pubXc6WYd.£abSpX_h8irh¢)abSVXgi_pu§abcepf&abgrhD_ht>aeSVX\ubX_pvVgi_VsWYX,ueubdDsDXgr_
hDcovXcTaehnf&hDceceX,faabSpXhDceWYdtahDcTabSpXa{£3@XhtabSVXgr_VVVa}vVdaodV¥
@ACBD?EFGIH
D   I> 	
	>    	
l "Ccecbh8cSpdD_pvrgi_ps ¢SVX,_5aeSVX«u§£u§abX,W dtgr )RTSVXu§£u§abXW vVh3X:u±_Vhta±SpdD_pvrX dDgirVceX,u¢SVgxfoS
sDX,_VXcodaeX,udnfhDceX
vVWY+X:v©¥|h8u§a}hDaeSVXWW\+u{a}­@X
gxububVX:vjcehDWf&h8cbceVaeX,v±vVdtaedV¥]`_±abSpgru
fd8u§X8qabSVX+u§X,cCcbX,X&°X,fabX:uabSVXgr_3abX_+vX,vYVcehf&X:ubu¢giabSY_VX¢vVdtaedhDc%rX,d.8X,u>d¬aeXc%h8cb¢Tdtcovgr_Vs
abSVX
vpdaedaehYabSVX
ubVV@hDcbahtabSVXrgi­pcedDcb£8¥
l "Ccecbh8cSpdt_pvVigr_Vs¯¢SVX,_abSVX
pcbhf&X:ubuvVh3X:u_VhDacbXabVce_9)²RTSpX
igr­Vcodtce£jvhQX,u_Vhta}S+dt_pvrXXcecehDcou
f&h8cbceX,ub+h8_pvgr_VsNaeh¡dVcehf&X,ueuk¢SVgxfoS vhQX,ub_ a¯u§X,XW abhceX&aeVcb_¥BiabSVh8VsDSBabSVgxuYX&°X:f&aegih8_
abgrWYX6vX,+X,_pvVuCgr_npdDc§aegrfVrdDcCht=aeSVXceV_V_Vgr_Vs\dDis8hDceg¶aeSVWnu>dt_pvkaeSVX6fihfo®
ceX,3VX,_pf&£8qtaeSVX}pubXc
Wnd.£®QgirCaeSVX¯Vcehf&X:ubudD_pvfoSVX,fo®g¶TabSpXjvVdaoddtceXn_Vhta\fhDcecbpabX:v­@X&h8cbXnceXX°X,f&Vabgr_Vs±abSVX
¢grubSVX:vdDis8hDceg¶aeSVWnu¥
l¯X,ubViaeu\SpdtcovabhNgr_3abXceVceX&a)ÀFXadDueubVWYXYabSVX¯ceX,ubViaeu\3g 0+dtrg10:dabgrhD_¡gxu\vg ¯f&Via\aehV_pvX,c§l
u{aodt_pvF¥]`_¯abSVgxuTfdDubXDq8abSpX}pubXcTu§SphDVxvndtVpi£YhDc¤X_VS+dt_pfX}giaeu¤®3_ph¢iX:vsDXgr_naeSVX6+u§gr_Vs\hD©abSVX
hD­z{X:fa­Q£¯ceX,d8vgi_ps\aeSVXiX:dtce_Vgr_Vsnvhf&VWYX_3aodabgrhD_¥
"  "  "  : $ ( $  ¹
l+¤hDWY@X&abgiabgrDXTdtrsDh8cbgiabSpWYudtceXCgr_8aeX_pvVX,vaeh}X°Q@Xcbaeugr_
abSpXdDcbX:dhtaeSVXvVX_pubXfhDcecbX:u§@X_+vX_pfX
hDcTaeSVX
vX_+u§XZD cbX:f&hD_+u{aecbpf&abgrhD_F¥
l¯RTSVXYf&hDWYWndt_+vVudtceX\X&°X:f&aeX,vaeSVcehDVs8SdfhDWYWndt_pvigr_VXkgi_3aeXcb dDf&Xku§grWYgixdtc6abhabSph8ubXVcehtl
QgrvX:v­3£jyC£3abSVh8_Fqp|NdDViXh8c|NdaerdD­F¥
l¯ u§ab+vX_3a¤gr_jfhDWYVaeXc3gxubgih8_nW\pu§a¤­@X6dD­ViX}abhV_pvX,ceu§aedD_pvndt_pv¯pu§X³dtrVaeSVX³fhDWY@hD_VX,_8aou¥
l¯_Q£pubXc³Wnd.£X°X,f&VabXabSVXk¢SVhDrXkcbX:f&hD_+u{aecbpf&abgrhD_Vcehf&X:ubu6­Q£±ub@X_pvgr_Vs±d¯WYgr_VgiWndDaegiWYX
gi_±V_+vXcou{aodt_pvVgi_VsnvX,_pubXfhDcecbX:u§@hD_+vX_pfX6h8cu§hD¬a{¢dDcbX³vX8XrhDVWYX,_8a:¥
l ">°+X,c§aouCgr_YabSVX³dtceX,d³Spd.8Xdt_YX&°SpdDpu{aegi8Xgi_VhDceWYdtabgrhD_ndt­@hDVaCabSVX}giWYVrXWYX_3aeX,vndtrsDh8cbgiabSpW¥
l /}d8fo®DXcouWnd.£¯gi_3aecbhvpfX³abhQhDxuTgi_aeSVXgrch¢_fhvXD¥
l /}d8fo®DXcou>Wnd.£kcbXabcegiX,DXaeSVX}_pdtabgrDX}fhvXhtdu§@X,fg¶¨@fdtrsDh8cbgiabSVW X,ueubX_3abgxdtri£abh\X_VSpdD_pf&X}abSVX
+X,c§h8cbWndD_pf&XhtabSVX
dDis8hDceg¶aeSVW±¥
l¯¾iX:dtce_Vgr_VskvVhQfVWYX_3aedtabgrhD_vX,fcbgr­+X:uTSVh¢ aehk@XcbhDceW aeSVX¢SVhDrXVcbhfX,ueu¤¢giabS±dkWYgi_VgrWndt
®Q_Vh¢iX:vsDXfhD_pfXce_Vgi_ps\aeSVX
vX_+u§Xf&h8cbceX,ub@hD_pvX,_pf&X8¥
l¯Bubht¬a{¢TdtceXCvhf&VWYX,_8aodaegih8_
dtrih¢u©X,g¶aeSVXcabh6f&hDrxdt­@hDcodabX>gr_aeSVX¤vX,DX,ih8VWYX_3ahtQaeSVX²rgi­pcedDcb£
hDcTaehkS+dDfo®¯gia,¥
"  "  5 j¸ ( $1%$ ( $  ¹
l¯¦pdDgirVceX,ufdDpubX,v­3£f&hDceceVabX:vjgr_VVVa}vVdaodWnd.£jf,dtpubXV_VceX,fhDXcodt­piX} dtgriVceX,u,¥
l¯ffhDcovgi_psaehabSVXnpubX,v¡Vcehf&X:ubudt_+vNaeSVXncbp_8aegiWYXnX,_3Qgrcbh8_VWYX_3a,qFabSVXYaegiWYXnVcehf&X,ueubgi_VshDc
abSVXxdDfo®jhtWYX,Wkh8cb£jWYd.£fdt+u§XV_VceX,fhDX,cedD­ViX} dtgripcbX:u¥
7&8%@97;:
 
	 )
l¯ f&h8WkWndD_pv\rgr_VXTgi_3abX,c§ d8f&X8qtigr®DXaeSVXTyC£3abSVh8_kh8c>|NdaerdD­gr_3abXcb dDfXDqtceX,u§abcegxfaeuaeSVXvVdaod}a{£Q@X,u
abhYaeSVX
u§@X,fg¶¨+X,vhD_VX:u¥
"  " *8  ¸  ¼    &  ¸
l¯RTSVXk¢SVhDrX\ceX,fhD_pu§abcepfaegih8_VcehQfX,ueu}dDVVrgiX:v±hDcdtD°?0DDYu{aeXceXh¯+dtgrc6hDCgiWndts8X,u³fdD_N­+X
X&°X,fabX:v\gr_kiX:ubuabS+dt_0Duq­Q£aodt®Qgr_Vs³d8ffhDV_3ahDpaeSVXu§V­+u§X:8pX_3aS+dtcov¢dDcbX¤f&hD_+u{aecedDgi_3aeu  ubXX
abSVX
ubV­pubX,f&abgrhD_Spdtcov¢TdtceX³dD_pvu§hD¬a{¢dDcbXf&h8_pu{aecedDgi_3aou %¤dt_pvpubgr_VskabSVX d8u{aeX,u§adDis8hDceg¶aeSVWnu¥
l¯RTSVXvX_pubXf&hDceceX,ub+h8_pvX_+f&X}dDis8hDceg¶aeSVWnuq3sDgrDX,_jd\fhD_QDX,_VgiX,_3aubX&aThtpdDcedDWYX&abX,ceu,qDS+dDu¤abhk­+X
dt­VrXabhYceX,fhD_pu§abcepfaTceX&XceX_+f&XubfX_VX:u¥
l¯RTSVXgi_3aeXceWkX:vgxdtce£ÂceX,ubViaeudtceX_phta±_VX,fX,ueu§X,cedDi£u{aehDceX,v5gi_5¨piX:uabh d.Dh8grvÂaeSVX]  D~ªf&h3u{a
­+Xa{¢¤X,X_a{¢hYubpf,f&X,ueubgi8X6Vcehf&X:ububX,u,¥
l¯RTSVXYdtrsDhDcegiabSVWnuWnd.£±­+XkfdDirX,v±aeSVcehDVs8SNdjf&h8WYWYdD_pvrgi_pX\gr_8aeXcb dDfX
gi_hDcovXcabh+X,c§h8cbW
dYu§@X,fg¶¨+fh8cdYf&hDWYVrX&°VcbhfX,ueu§gr_Vsp¥
l¯RTSVX
vgxu{aecbgr­Vaegih8_±htaeSVXrgi­Vcodtce£ngxuT dDfgirg¶aodaeX,v­3£dYf&hD_Q8X_VgrX_3aTpdDfo®dts8gi_psp¥
"  "  ! /66 ¼ .,V%$ ( $ ¹
l¯RTSVXV_pf&abgrhD_pdDf&h8SVX,ubgrhD_d8ububhf&gxdaeX,vnaehYabSVXX,iX,WYX_3aeuThDaeSVXigr­Vcodtce£¯u§SphDVxvjceXWndDgi_SVgrsDSFq
gi_aeSVX
dtgrW´aehYubVV@hDcbaefhDVpigr_VsY¢g¶aeSd@h8ueubgi­VrXsDcodtVSpgrf6pubXcgr_8aeXcb dDfXD¥
l¯RTSVX@hDcbaedD­Vgirgia{£
abh¢TdtcovVu>ub£u{aeXW ubpfoSndDu ,QhDxdtcegruChDc : gr_pvh¢u²vVh_Vhta²ceX,3VgrceXTd³aehQh\f&h3u{aei£
VcehDsDcodtWYWYgr_VsX $@h8c§a:¥
l¯RTSVX¯f&h8WY+h8_VX_3aeuWnd.£N­@Xn¢ceg¶ababX_gr_"+6q +.-/- h8cyC£3abSVh8_¡xdt_ps8dts8XD¥YRTSVXngr_8aeXs8cedtabgrhD_hD
_VX¢dtrsDh8cbgiabSpWYugxu%gi_pvVX@X_pvX,_3aCht@abSVXTVceXQgrhDpuVcehDs8cedDWkWYgr_Vs}xdt_ps8dts8X,udt_pv6z{pu§a>cbX:3VgiceX,u
abSVXpcbhvpf&abgrhD_ht>dk¢cedDV+X,c,¥
l¯RTSVXigr­Vcodtce£nf&hDWY@hD_VX,_3aeuWnd.£n­+Xgr_8aeXs8cedtabX,vjgi_±d+6q +.-/-q 3d.d
h8cy²£8aeSVhD_±dtpVigxfdtabgrhD_F¥
l¯RTSVXfdDWYXcod³f,dtrgi­pcedtabgrhD_kcbX:u§Viaeu%gxueu§VX:vcbh8W abSVX ¤¸ ( ¸ " 1u§X,X/! 0#&%>ubht¬a{¢TdtceX¤Wnd.£
­@Xrh8d8vX,v©¥
"  "   &  ¸ µV ¸
RTSpX}aeh3h8ru¤htabSVX³igr­Vcodtce£Wnd.£n­@X6X°X,f&VabX,vj­Q£aeSVX³3£3aeSVhD_gi_3abX,cbpcbXabXc¤hDrrh¢gi_Vs
abSVceXXvg $@X,cbX,_8a
¢Td.£u¥%RTSVX,£dtceXdku§abcodtgrsDS3abhDce¢dDcevnX°Vih8g¶aodaegih8_hDabSpX3£3aeSVhD_±u§X,cbQgxf&X:u)
l¯RTSVX³pu§X,c¤X,W\­@X,vVuSVgxugi_+u{aecbpf&abgrhD_pu¤gr_d3£3aeSVhD_juef&cegra,¥ /Xdtxubhf&ceX,dtabX:u²giaeuh¢_¯VcehDs8cedDW±¥
l¯RTSVX³pu§X,c¤gr_3abX,ced8fabgrDX,i£kVcehf&X,ueubX,uCgrWndts8X,uC­Q£nceV_V_Vgr_Vs\abSVX³Q£8aeSVhD_jgi_3abX,cbpcbXabXc¤gi_g¶aougi_3abX,c§l
dDf&abgrDXWYhvXD¥>RTSVXgr_QDhfdtabgrhD_Yht=aeSVXVcehf&X,ueubgi_Vsu§abX,pu>aeSVcbh8VsDSnd
fhDWYWndt_pvYrgr_VXgr_8aeXcb dDfX
f&h8cbceX,ub+h8_pvVu¤abhkaeSVXWYh8u§a}f&hDWYWYhD_pubXhtabSVXrgi­pcedDcb£8¥
l¯RTSVXYQ£8aeSVhD_gi_3aeXceVcbXabX,c6gxufdtrrX,vaehceV_¡Q£8aeSVhD_¡f&hvXkXW­+X:vVvX,vgr_d+6q,+.-/- hDcz§d.d
VcehDsDcodtW±¥
@ACBD?EFGIH
8   I> 	
	>    	
"  "  =   6 ( ¸  ¸'& ,2$ ¼ &  ¼>& ,$ & :
RTSpX3£3aeSVhD_krdD_Vs8dDsDXgru²foSVh8ubX_kdDu%>§sDrVXG?f&hvXD¥]µaeu>X,daeVceXhD=uef&cegraCrdD_Vs8dDsDXdt_pvabSpXgi_3abX,ced8faegi8X
WYhvXht%giaeugr_3abXceVceX&aeXcTVceh3gxvX6abSVX¢gxubSVX,vgr_8aeXcb dDfX6aehkabSVXrgi­pcedDcb£8¥
¦pVcbabSVX,cbWYhDceXDqQQ£3abSVh8_dtrih¢u¤abhndD_pu§¢XcaehYabSVX
ubVV@hDcbaedD­Vgirgia{£¯f&hD_+u{aecedDgi_3aeu)
l¯RTSVXdt­Vgrigia{£YabhXW­+X:vnabSpX³Q£3abSphD_jfhQvVX6gr_(+6q +.-/- hDcz§d.d\dDirh¢uCSpd8fo®DX,ceuCabhkXW\­@X,v¯abSVX
f&h8Wk@hD_pX_3aeuTgr_abSVX,gich¢_±dtpVigxfdtabgrhD_F¥
l+¤hD_QDX,ceubXr£Dq +6qDhDc.+.-/- fhvXWnd.£\­@X}gr_3abXs8cedtabX:vgr_YabSpX}rgi­Vcodtce£\­Q£kX&°QabX,_pvgr_VsaeSVXQ£3abSVh8_
gi_3aeXceVcbXabX,c,¥
lny%hDcbabgr_Vskabh¯ub£Qu§abX,W dDu ,hDxdtcegruhDcQ: gr_pvh¢uTgxuubVV@h8ubX,vjabhnceX,3VgrcbX³WYgi_VgrWndtFX $@h8c§aou¥
"  "     ½ » V ¸  & ½/ ¼ m »  ¸  ¼>& ,$ & :
l¯RTSVXYu§hD¬a{¢dDcbX\vVXDX,ih8VWYX_3a6+u§XcbX,X}yC]{u  dtpVigxfdtabgrhD_Vcbh8sDcodtWYWYXcgr_3abX,c§ d8f&X%}dt_pvNabSVX
dtrsDh8cbgiabSVWnuTfdD_±­+X
f,dtriX:vjV_+vXcTaeSVX
ÀFgr_Q°ub£Qu§abX,W±¥
l¯RTSVX,: ]@ vX,DX,ih8VWYX_3a²aeh3h8  ,QgrWkpigi¨pX,v :¡cedDV+X,cdD_pv¯]`_3aeXcb dDf&X @³X_VX,cedtabh8c %>ubSVh8Vrvj­+X
pubX,vgi_±h8cevX,cabhYXW­+X:v+.-/- dt_pv@h8ueu§gr­Vr£ + gr_3abhYQ£3abSVh8_±frd8ububX,u,¥
l¯RTSVX
SpdDcevV¢dDcbXceX,3VgrcbX,WkX,_3aeudtceX
da6iX:dDu§a ):t8|h8cabSpX6| dt_pv±da6iX:dDu§a0tn|NS 0hDc
abSVX
fihfo®nceX,3VX,_pf&£8¥
"  "  ( =²¸ ;+ (  ,  ¸ 
:¡X¯Wpu{agi_QDh8i8Xngi_aeSVXjrgr­VcedDcb£hD_Vr£h8+X,_ u§h8Vcof&X¯f&h8WY+h8_VX_3aeu
¢SVh8ubX¯@h8ueu§gr­VrXnigxf&X,_pu§gr_VsNceX&l
u§abcegxfabgrhD_+udtrih¢ ceX,uedtrX³ht%Vcbhv+faeuaeSpdagr_pfipvVXhD@X_±u§h8VcefXu§hD¬a{¢dDcbX8¥
"  "   6V V;>$ & ;
RTSpXvVgru§abcegi­pabgrhD_±htabSpX6aehQhDxugru d8f&grigiaedtabX:v­Q£jdYfhD_QDX,_VgiX,_3apd8fo®dtsDgr_Vs+¥
"  "    &  ¼   V:$ ¼ & $ & 6 ¼  ?$ &Â¼  &  ¸  ¸ ,
y>dDcedDWkXabX,ceudD_pvu§@X,fg¶¨+f¯VcbhfX,ueu§gr_Vs8u³gr_QDhDrDX:vgr_abSpgruu§X:fabgrhD_«dDcbXnvX¨p_VX,vgr_abSpX¯sDrh8ueubdDcb£hD
aeSVXVceX,ubX_3avhf&VWYX,_8a:¥
6 ¸'&  ¸ /F ¸  ¸Q¼ ' :!8%$ & ;  vX,_pubXNu{aeXceXh¡WYdtaefoSVgr_VsWYX&aeSVhv Wnd.£«s8X_VX,cedDir£«cbX:3VgiceXabSVX
h8irh¢gr_Vs\¨+DXu{aeXpu)
)D¥¦giiabX,cbgr_VsnhtabSVX
u§abX,cbX,hYpdtgrcTht%giWndts8X,u,¥
¥ +¤hDWYVaodaegih8_hDaeSVXWndaefoSpgi_Vsnfh8u§aeu,¥
ZV¥¦giiabX,cbgr_VsnhtabSVXWndtaefoSVgr_Vsnf&h3u{a:¥
7&8%@97;:
 
	 DZ
p¥ "²u§abgrWYdtabgrhD_±htabSpX
vgrubpdDcbgia{£nWndtF¥
0¥¦giiabX,cbgr_VsnhtabSVX
vVgrubpdtcegia{£¯WndtF¥
 rdDcbs8X³_QVW­+X,chtCdDis8hDceg¶aeSVWnuhDc}u§abX,cbX,h¯f&hDceceX,ub+h8_pvX_+f&X,uX°Qgxu§aeu,¥RTSVX\igr­Vcodtce£jvX,ubgrsD_hf&pubX,u
h8_Nda}rX,d8u{a}¨pDX
hD%abSVX,W h8caeSVXgrc6fhDWY+XabXabgrDX
@XcbhDceWndt_pfX
dDffhDcovgr_VsYabhnaeSVX\fcbgiabX,cbgxdDuhD>abSVX
aod°hD_phDW\£nhDu§abX,cbX,hkWYXabSVhvVupcbX:u§X,_8aeX,vjgi_6! 5#µ¥
l¯ÀFhfdD©WYX&abSphQvF¥
l¯}£Q_pdDWYgrfyCcehDs8cedDWYWkgr_VskWYX&abSphQvF¥
l ,fdD_Vrgi_VX~6VabgrWkg 0,dtabgrhD_F¥
l @³cedDVSl`f&a6~6aegiWYg 0,dtabgrhD_F¥
l0Td.£DX,ubgxdt_6g $@pubgrhD_F¥
RTSpXY3pdD_3abgiabgrX,u³WYX,dDubVceX,vgi_abSVXYaod°hD_phDW\£±s8gi8Xgr_hDceWndaegih8_pudt­@hDaabSpXk­@XS+d.3grhDc³ht¤abSVX¯dD¶l
s8hDceg¶aeSVWnu³gi_pdDc§aegrfVrdDc6ceXs8gih8_puu§+foS¡d8u³abSVXkabX°QabVceXrX,ueucbX,sDgrhD_pu,q=abSpXkhf,f&rpvX,v¡ceXs8gih8_pu}h8cabSVX
vVXaeSkvgxuef&hD_3aegi_QVgia{£cbX,sDgrhD_pu,¥RTSVXaegiWYXabhVcehvpf&XTd³vX_pubXvgxu§pdDcbgia{£Wndtkf&hDp_8aCd8u¢XrdtWYhD_ps
aeSVX
f&cegiabXcegxdDu,¥
RTSpXjvX,ubgrsD_«htTaeSVX¯¨p8Xjub+X:f&gi¨+fnWYX&aeSVhvVu\¢Xjd8vcbX:ubu
gi_aeSVgrupdD+X,cvX:dtxu
hD_pi£¢g¶aeSBu{aeX VqZ
dD_pv±p¥ ,3aeXpu )
dt_pv 0nWYd.£­+Xu§h8i8X,v­Q£jaeSVXV_pf&abgrhD_pdDigiabgrX,u}ht>htaeSVXc³f&h8Wk@hD_pX_3aeu,¥RTSpXabSVceXX
ubXrX,f&abX:vu§abX,pudtceXu§@X,fg¶¨pX:v­3£¯abSVceXX
ubX&aouTht+dtcodtWYX&aeXcou
]`_h8cevX,c³abhSVX,i¡abSpXnpu§X,cgi_¡¨V°gr_VsabSVXn+dtcodtWYX&aeXcouqFdvX dtVia
Vcehf&X,ueu³gru\u§Vs8sDX:u{aeX,vhDcX,d8foS
u§abX,F¥nRTSVXY¢SVhDrXYpdtcodtWYXabXcou³dtceXrgi®8X¢gxu§XnubX&aabhvX dtVia
dtrVX,u,¥ h¢qFgi¤aeSVXYigr­Vcodtce£NvX&¨+_VX,u
vVX& dtp¶a\+dtcodtWYX&aeXcouhDc\dDi²abSVXjabceX,dtabWYX_3aeu,qabSVXpu§X,cubSVhDprv¡_VX,DXcbabSpXrX,ueu
u§XakubhDWYXnhtTaeSVXW±¥
}rubhpqQh8cTabSVXWYXabSVhv )
l¯ÀFhfdD8WYXabSVhv )abSVXTpubXcSpdDuabhvX¨p_VX¤abSVXue8+dtceX,v¢gr_pvh¢Bubg10,X²hDVabSVXubVV@hDcbad8ububhf&gxdabX:v
abhYaeSVX
vX& dDViaWYdtaefoSVgr_Vsnf&h3u{a  ,?, &0,XcehtlµWYX,dt_u§pW ht%ub3pdDcbX:vjvg $=XceX_pfX%¥
RTSVXpubXcYSpd8ukabh«VceX,fgrubXgiSVX±¢dD_8aounu§Spg¶¬aodt­VrX±¢gi_pvVh¢u ubXX6!*)#;%YvVVcbgr_Vs¡abSpX¨+¶aeXcegi_Vs
WndaefoSpgi_VsÂf&h3u{a±u{aeX9)BdBWYh3gr_VsÂd.DXcodts8Xub3pdDcbX¨p¶aeXcegi_ps hDrrh¢gi_VsB­3£ d ub3pdDcbXWkgr_l
¨piabXcegr_VsNdtceXnpubX,vabhNubgiWVxdabXYaeSVgxu¨piabX,cbgr_Vsp¥]`_abSVgxu
f,dDubXYabSVXjubg 0Xnht  ,,V´¢gr_pvh¢ gru
pubX,vabhnvX¨p_VXabSpX
u§g 0XhtabSpX
u§SVgi¬aedD­VrX&lµ¢gi_pvVh¢u¥
RTSVX
vgxu§+dtceg¶a{£nX:u{aegiWndaegih8_u{aeXgrud: R ¢gr_V_VX,caedD®DX,uTdDi;%TdtrsDh8cbgiabSVW±¥
l¯}£Q_pdDWYgrfpcbh8sDcodtWYWYgi_Vs )©abSpXpubXcCSpd8u%abhvX&¨p_pXabSVX6u§WYhQhtaeSV_VX,ueu>¢XgrsDS3a L dt_pvabSpXhff&rl
u§grhD_Nfh8u§a,¥6X& dtp¶a³.dDipX,udDcbXs8gi8X_±hDcabSVXsDcodDvgrX_3a§l`vX,+X,_pvX_3a}fh8u§a,¥RTSVX
¢gr_pvh¢¾u§g 0X
htabSVXvX dtViaWndtaefoSVgr_VsYf&h8u§a  ,}¾S+dDu¤abhk­+XubX&a:¥CRTSVXceX) u²_ph\¨piabX,cbgr_VskhtabSVXWndaofoSVgi_ps
f&h3u{a:¥
l ,fdD_Vrgi_VX\hDaegiWYg 0,daegih8_dt_pvsDcodtpSfa)²abSVX
+u§X,cSpdDuaehjvX¨p_VXabSpX\u§WYhQhtaeSV_VX:ubu¢XgrsDS3a L
dt_pvaeSVX
¢gr_pvh¢¾u§g 0XhD%abSVX\vVX& dtp¶a}WndtaefoSVgr_Vs¯f&h3u{a  ,}¥+6X& dDV¶a³dtrVX,udDcbXs8gi8X_hDc
abSVXs8ced8vgrX_3a§l`vX@X_+vX_3af&h3u{a:¥%RTSpXWYdtaefoSVgr_Vsnf&h3u{aT¨piabX,cbgr_Vsnu§abX±gxuu§®QgrV@X,v©¥
@ACBD?EFGIH
t   I> 	
	>    	
l0Td.£DX,ubgxdt_6g $=pubgih8_9)RTSVX+u§X,c³S+dDu6abh±vX&¨+_VX\aeSVXY_QVW\­@Xchtg¶aeXcodaegih8_pu}hDCabSpXYfh8u§a³WndD
¨piabXcegr_VspSpdDubXkdD_pvabSVXY¢gr_pvh¢ ubg10,XhDCabSpXYvVX& dtp¶aWndaofoSVgi_psfh8u§a  ,V}¥FRTSVXnvX& dDV¶a
vgxu§pdDcbgia{£¯WndtX,u§abgrWndaehDcgxu : R\¥
RTSpX\vX& dDVia³vX,_pu§XWndaefoSpgi_Vsf&hDceceX,ub+h8_pvVuabhjabSVX  ,, ihf,dtWYXabSVhv¢giabSdvX& dDVia}¢gi_+vh¢
ubg 0XD¥¤RTSVXigr­Vcodtce£¯Spd8uSVh¢XDX,cabhnrX&aabSpX
pubXcceX&¨p_VXSpgruWndtaefoSVgr_Vs¯ub+X:f&gi¨+fdtabgrhD_pudtaX,dDfoSu§abX,
hDaeSVXVcehQfX,ueu¥>RTSVgxuTW\+u{a­@X
vhD_pX³¢giabSphDarhQh8ubgi_VskaeSVX­+X,_VX&¨paht%VcbX:vX&¨+_VX,vVcehQfX,ueu§gr_Vs+¥
    
	 ! 
RTSpXvVhDWndtgr_WYhvX,Fgirrpu{aecedtabX:uabSVXWYX,dD_Vgi_pstVfhD_pfXaepdtFfrd8ububX,uTd8ububhf&gxdabX:vnaehaeSVX
uef&X_+dtcegih3u
hDubhDWYXpubX
fdDubX,u,¥
                   
  	
RTSpgruubX,f&abgrhD_¡3g 0+dtrg10,X,u³abSpX¯f&hD_+f&XVabpdDCf&xdDueu§X:u6ceXxdaeX,vabh±aeSVXnWndtgr_¡uef&X,_pdtcegihht¤abSVXn+u§X¯f,dDubX
aeg¶aeiX:v >`¨piabX,cdt_±grWYdDsDX:uO?¥
Filter
Format
+color-type: 
+data-type: 
Image 
+name: 
ImageSpecification
FilterSpecification
FilterType
describes
1
*
Expert2DViewer
contains
*
1
filters
1..*
1..*
Defined-by
*
1
contains
*
1
produces1
1
visualizes
1
1..*
invokes
1
*
Grey or colored 
images are considered.
The data are bytes 
or float values.
FilterType includes 
linear, non-linear and 
morphological filters.
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aeg¶aeiX:v >{SpdD_pvrXdku§abX,cbX,hYpdtgrc1?¥
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Operation
Image
StereoPair 
StereoPairSpecification
OperationSpecification
describes
1
*
Expert2DViewer
contains
*
2
operates on
1..*
1..*
Defined-by
*
1
produces
1
1
visualizes
1
1..*
invokes
1
*
StereoCalibration
contains
*
1
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CostsMapFiltering
+filter-type: 
+iterations-number: 
DynamicProgramming
+smoothness: 
+occlusion-cost: 
+gradient-threshold: 
+gradient-penalty: 
DisparityMap
RectifiedPair
CostsMap
MatchingCost
+cost-function: 
+support: 
OptimizationMethod
DisparityInterval
+min: 
+max: 
DenseMatchSpecification
DenseMatch
DisparityMapSpecification
Image
contains
1
1
consumes
1
1
contains
*
1
describes
*
1
RectifiedPairDescription
has
1
1
contains
1
*
contains 2
1
RectificationDescription
Specifies the behavior of 
the rectification algorithm.
contains
1
*
defines
1..*
1
produces
1
1
produces
1
1
is an1
1
describes
Contains information
which my use by the
reconstruction process
BayesianDiffusion
+iterations-number: 
+sigmaM: 
+epsilonM: 
+sigmaP: 
+epsilonP: 
WTA
GraphCut
+smoothness: 
+gradient-threshold: 
+gradient-penalty: 
ScanlineOptimization
+smoothness: 
+gradient-threshold: 
+gradient-penalty: 
is an
*
1
2DViewer
visualizes1..*
1
Expert
calls
*
1
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FilterStrategy
-width: 
-height: 
+filter(:Image): Image
LinearFilterStrategy
-width: 
-height: 
+filter(:Image): Image
MorphologicalFilterStrategy
-width: 
-height: 
+filter(:Image): Image
NonLinearFilterStrategy
-width: 
-height: 
+filter(:Image): Image
The width and the height 
are the dimension of the mask 
required by some processes. 
Linear, NonLinear and Morphological
are shortcuts for average, low-pass,
median, dilatation, erosion...
The number of strategy concrete classes
is equal to the number of filters.
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_VX&°Qau§X:8pX_pfX\vgxdtsDcodtW u§Sph¢uTabSVXkf&h8ixdt­@hDcodaegih8_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im:Image :LinearFilterStrategy
FilterStrategy
filteredImage:=filter()
filteredImage:=filter(im)
{filteredIm = linearFilter(data)}
data:=getData()
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ImageTarget
+filter(:FilterStrategy): ImageTarget
ImageAdapter
+filter(:FilterStrategy): ImageTarget
ImageAdaptee
+specificFilter()
Client
{
...
adaptee.specificFilter()
...
}
adaptee
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im:ImageAdapter
:ImageAdaptee
ImageTarget
crop()
crop(im)
It may be for example
an instance of the PIL 
Image class or subclass
Crop is the illustrated operation.
The diagram is valuable too for 
rotate, show, open and so on
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StereoComponent
+filter(:FilterStrategy)
+operation()
+rectification()
+setPair(im1:ImageLeaf,im2:ImageLeaf)
+getPair()
StereoPairComposite
+filter(:FilterStrategy): StereoPairComposite
+operation(): StereoPairComposite
+rectification(): StereoPairComposite
+setPair(im1:ImageLeaf,im2:ImageLeaf)
+getPair()
Expert
{
...
 for each ImageLeaf im in pair
 {
  im.operation()
 }
...
}
ImageLeaf
+filter(:FilterStrategy): ImageLeaf
+operation(): ImageLeaf
pair
2
operation method is a shortcut 
for any operation of the 
"handling image" scenario
set the pair of stereo images
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CostsMapFiltering
+filter-type: 
+iterations-number: 
+match(:StereoPair): Image
DynamicProgramming
+smoothness: 
+occlusion-cost: 
+gradient-threshold: 
+gradient-penalty: 
+match(:StereoPair): Image
MatchingCost
+cost-function: 
+support: 
+match(:StereoPair): Image
<<interface>>
DenseMatch
+match(:StereoPair): Image
+setMatchingCost(MatchingCost:)
+getMatchingCost(): MatchingCost
+setCostsMapFiltering(CostsMapFiltering:)
+getCostsMapfiltering(): CostsMapFiltering
BayesianDiffusion
+iterations-number: 
+sigmaM: 
+epsilonM: 
+sigmaP: 
+epsilonP: 
+match(StereoPair:): Image
WTA
+match(StereoPair:): Image
GraphCut
+smoothness: 
+gradient-threshold: 
+gradient-penalty: 
+match(StereoPair:): Image
ScanlineOptimization
+smoothness: 
+gradient-threshold: 
+gradient-penalty: 
+match(StereoPair:): Image
OptimizationMethod
+match(:StereoPair): Image
+setMatchingCost(MatchingCost:)
+getMatchingCost(): MatchingCost
+setCostsMapFiltering(CostsMapFiltering:)
+getCostsMapfiltering(): CostsMapFiltering
Expert
the default match optimization 
method is WTA
innvokes
For the OptimizationMethod method instance,
the default matching cost and the default 
filtering of the costs are defined by the 
default MatchingCost and CostsMapFiltering 
components.
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